Main objective: reduce the cost of energy of far-offshore wind farms by implementation of cost-effective O&M concepts and strategies.
Main objective: reduce the cost of energy of far-offshore wind farms by implementation of cost-effective O&M concepts and strategies.
As basis for this objective, a decision support tool (NOWIcob) is under development that simulates the operational phase of an offshore wind farm with all maintenance activities and costs:
• analysing the profit of the wind farm from a life cycle perspective
• understanding sensitivities of the wind farm availability and the O&M costs due to changes in the maintenance strategy Cost-benefit model for offshore wind farms (Norwegian offshore wind power life cycle cost and benefit model -NOWIcob)
One of the goals for the NOWITECH research project is to develop a scientific foundation for implementation of cost-effective operation and maintenance (O&M) concepts and strategies for deep-sea offshore wind farms. One task towards fulfilling this goal is the development of a framework and model for optimizing the maintenance and logistics activities. This model aims to help decision makers choosing the right maintenance strategies and logistic support.
The NOWIcob model aims to help reducing the cost of energy for offshore wind farms. Consequences of different decisions related to the maintenance and logistic strategy can be analysed and the most effective solution can be chosen taking uncertainties into account. The model can also be used to minimize and understand the uncertainty of a wind farm project by evaluating different risk mitigation measures.
For future work, it is planned to extend the weather model to several weather parameters as for example wave period.
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The scientific approach for the model is based on a time-sequential event-based Monte Carlo technique. As illustrated in the figure below, the model takes into account both controllable options, as the logistics and maintenance choices made for the wind farm, and a number of external factors. The availability, life cycle profit, and other performance parameters are the output of the model. The NOWIcob model is tested on some first cases. The following figure shows the availability, calculated as the ratio of produced electricity to the theoretical production without downtime, for the case of a far-offshore wind farm where a mother/daughter vessel concept is compared with the possibility of an offshore accommodation platform. The results are given as estimated probability distributions based on 100 simulation runs.
A main focus is on the representation of weather and the access criteria. Weather is represented by values of the significant wave height and the wind speed. Based on historic data, a Markov transition matrix is generated and used for generating random weather with hourly resolution. These modelled time series have the same statistical properties as the historic data, such as correlation between wind and wave, persistence, and seasonal variations.
Another focus is on the vessels and the possibility to include future vessel concepts in the model. Examples of such are mother/daughter vessel concepts, offshore accommodation platforms, and crew transfer vessels that are offshore several shifts. In addition, the weather limitations for the various capabilities and operations of the vessels are considered.
The sequence of steps in the simulation is illustrated in the simplified flow scheme to the right.
For each case, the model runs through the entire life time of the wind farm with hourly resolution. In each shift, maintenance tasks are scheduled to repair any random component failures as well as performing periodic or condition-based maintenance, taking the availability of weather windows into account.
The simulation is repeated a number of times with new generated weather and failures, and the spread of the results reflects the inherent uncertainties in uncontrollable factors. 
